This paper aims at establishing a clear link between different types of inequality and life satisfaction in Europe. Indices of income inequality and of inequality of opportunity are proposed to identify the relationship with life satisfaction using six waves of the European Social Survey (ESS). In addition, reference groups based on similarly old and educated individuals are created to account for differences in relative income. Results show that income inequality, high levels of inequality of opportunity and negative relative economic well-being reduce people's life satisfaction in Europe. Moreover, there is no common European trend, but marked differences in the relationship between inequality and life satisfaction exist between macro European regions. In this regard, Eastern European residents are more concerned by income inequality, whereas in the rest of Europe there is apprehension for inequality of opportunity. Income inequality seems to be the predominant type of inequality when the level of economic development is relatively low. In Southern Europe, all types of inequality negatively affect life satisfaction.
Introduction
Are people living in more unequal societies less satisfied with their lives? This question has been increasingly analyzed in the recent sociological and economic literature. Within this vast literature, most of the analyses focus on income inequality from both a cross-country comparison and a single country longitudinal perspective. The findings are however mixed, as some studies find a negative effect of inequality on subjective well-being (SWB) 3 , while others fail to establish a significant link.
The differences in findings can be indeed due to several reasons, including diverse definitions of inequality applied to dissimilar cultural realities and measured with various methodologies.
We therefore feel that there is a lot of room for additional research aiming at enlarging the empirical evidence on several questions. First, we might wonder what type of inequality is most relevant for individuals. Do people care about the income inequality at the national level or do they simply compare themselves to previous generations or to people around them? Once identified what type of inequality people care about, a second question arises on where life satisfaction is affected the most. In this sense, are the effects of inequality on subjective well-being the same in different parts of the world or are there regional differences? Finally, we might ask more generally how inequality is correlated with subjective well-being. Is it a causal or a spurious correlation? Such a spurious correlation could arise for instance when the better off individuals win less in terms of life satisfaction than the worse off lose. In such a situation, we would find a correlation between SWB and inequality even though people might simply care about their own outcome, which is related in a non-symmetric way to subjective well-being.
Our study aims at contributing to the literature by addressing precisely these three questions. First, we explore the role of different definitions of inequality in explaining subjective well-being. In this respect, we particularly focus on income inequality, inequality of opportunity and on relative inequality compared to a reference group. Second, we investigate regional differences in the link between inequality and subjective well-being. Finally, we use individual level data and control for the actual outcome of the individual to see whether it is really inequality or rather asymmetric losses and gains that matter. We use the European Social Survey, a repeated cross section survey carried out in various European Countries with homogeneous questions on subjective well-being. Both macro level panel models and individual-based models are estimated to test the effect of the different inequality measures on subjective well-being.
Our results suggest that both income inequality and inequality of opportunity negatively affect life satisfaction in European Countries. We also find a reduction in life satisfaction for those individual with a substantially lower economic well-being as compared to their reference group. The effect of inequality on life satisfaction is -however -very heterogeneous across Europe. For instance, income inequality has no significant effect in Western and Northern Europe. In contrast, for Southern and Eastern Europe we find a strong negative effect of income inequality on life satisfaction. Finally, we do not find evidence that the effects we find are biased due to asymmetric losses and gains of life satisfaction when the economic well-being changes.
In the next section we first review the recent literature on the link between inequality and life satisfaction and we then discuss various definitions of inequality. In section 3 we introduce the data used and in section 4 we explain the econometric approach we use. The results are reported in section 5, followed by a short conclusion in section 6. Complementary information is reported in the appendices.
Life satisfaction and the various aspects of economic inequality
Inequality is an extensively used term in the sociological and economic literature. Despite its common use, there is not only one definition of what inequality is. Probably the most common approach to inequality is income inequality, generally measured by statistics like the Gini index. However, the inequality of opportunity approach is strongly influenced by the seminal contribution by John Roemer (1998) . Roemer (1998) proposes to distinguish the part of total inequality that is due to effort from the part that is due to circumstances. Circumstances are defined as characteristics of individuals that are beyond their responsibility and that cannot be influenced by effort. Typical examples of circumstances include gender, ethnicity and the parental socioeconomic situation. Roemer's argument is that the society should compensate individuals for inequalities due to circumstances, because this part of inequality is considered to be ethically offensive. In contrast, unequal outcomes due to different levels of effort are ethically acceptable and society should not aim at reducing them. Hence, inequality of opportunity focuses on the part of inequality that we generally see as being the unfair part. Consequently, it seems reasonable to argue that people's life satisfaction is responsive to this unfairness, rather than to the part of inequality due to differences in the effort level.
To the extent of our knowledge, no empirical study tried to establish the link between inequality of opportunity and life satisfaction. However, there is a limited literature looking at the link between social mobility and subjective well-being. Of course, the concept of inequality of opportunity is not equal to social mobility, but it has some common ideas. When focusing on intergenerational circumstances such as parental education and the parental socioeconomic status, the inequality of opportunity approach resembles a lot the intergenerational social mobility literature. The common idea is to link the outcome of one generation to the outcome of the consecutive generation. Having a look at the existing literature relating social mobility to life satisfaction might therefore be reasonable. In the early 2000s, few pioneer studies indirectly concluded that differences in subjective well-being between countries (Alesina, Di Tella & MacCulloch, 2004) and individuals (Clark, 2003 , McBride, 2001 ) could have been altered by perceptions of social mobility. Bjornskov et al. (2013) indeed shows that when social mobility is low, people are consequently more dissatisfied. Demand for higher redistribution is thus fuelled by reduced social mobility. To our knowledge, the relationship between intergenerational mobility and happiness has been investigated mainly for Anglo-Saxon countries, namely the US and the UK. Nikolaev (2014) illustrates that downward mobility in the American land of opportunities is associated with a loss of subjective well-being and upward mobility with a gain. Coherent with gain-loss-asymmetry theories, he states that the loss is often stronger than the gain. Similar findings with British data confirm that intergenerational improvements in labor market positions increase overall life satisfaction (Clark & D'Angelo, 2013) and that relative income mobility is also associated with better mental health (Dolan & Lordan, 2013) .
Relative income
The comparison to a reference group is another type of inequality that could potentially better explain life satisfaction than country-level income inequality. The argument is that people do not directly care about any of the aforementioned inequality measures, but rather compare themselves to a reference groups. A reference group can be defined based on a set of individual characteristics, such as the neighborhood where people live, educational levels or professional prestige. Since the average income of a certain group is negatively related with variables explaining subjective well-being (Clark & Oswald, 1996) , we expect life satisfaction to be influenced by the relative position within the reference group. In this sense, individuals whose earnings are lower than the average of the reference group should be less satisfied with their lives as they might feel that they receive less that what they are entitled to.
Continuing the discussion about how personal effort or other predetermined characteristics influence the outcome, research has found relative income to determine the intensity of effort that individuals put in their professional activity (Clark, Masclet, & Villeval, 2010) . Reference groups are therefore often used to identify a closer set of comparison possibilities. Previous research also shows that colleagues appear to be among the most likely benchmarks for the majority of comparisons (Clark & Senik, 2010) and that comparisons are usually upwards (Ferrer-i-Carbonell, 2005) . Subjective evaluations of inequalities according to job-related characteristics are therefore crucial. Moreover, even if people may be happy if there are improvements in society as a whole, the fact of being at the bottom of the income distribution or of having a low rank within their reference group are associated with low levels of life satisfaction (Boyce et al, 2010 , Kuziemko et al. 2014 ).
Data
In this section, we are first presenting the data sources we are using in the empirical analysis and then discuss the selection of our working sample. Additionally, we present some descriptive statistics in the appendix.
Data sources and variable selection
We use the European Social Survey (ESS) as the main data source and complement these data with macro-level data from different sources. The ESS is a survey conducted every two years to monitor social changes across Europe since 2002. We decided to use the ESS as a main source because it includes the same questions on subjective well-being across various countries. Among the subjective well-being questions, we use a question referring to the level of general life satisfaction ("How satisfied are you with your life as a whole?"). Another possible question we could use is about happiness ("Taking all things together, how happy would you say you are?"). Both variables are measured on a scale from 0 (extremely unhappy/dissatisfied) to 10 (extremely happy/satisfied). These harmonized questions are crucial for our cross-country comparison, as they allow us to avoid several methodological issues. In the descriptive evidence, we use both the life satisfaction and the happiness indicators. Given that the results are very similar for both indicators, we focus only on life satisfaction for the regression analysis. In addition to the subjective well-being indicators, we use objective characteristics of individuals. Among these characteristics, we have the level of education, the income class, gender, labor market participation and other socio-economic characteristics. Table 1 displays the different variables used in this study along with the information on the source of the data. (0-20, 20-40, 40-45, 45-50, 50-60, 60+) 
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Sample selection
A priori, we do not impose any restrictions on the sample, except for the age of individuals. Due to a very limited number of people with age above 80, we drop them from the analysis. Thus, our sample is composed by all individual between 15 and 80 years old resident of one of the surveyed European Countries. A further limitation for the final sample is the source we decided to use for the inequality measure. Even if the ESS has information also on some countries outside the European Union (e.g. Russia, Turkey, Israel, etc.), Eurostat provides continuous data only for European member states. Using exclusively Eurostat as a source for the Gini index, we had to exclude some countries from the analysis. Furthermore, some country-year combinations have been dropped due to the unavailability of important variables to compute the inequality of opportunity measure. Finally, for the macro fixed effects models we also drop two countries for which we have only one wave of the ESS. In appendix B we provide an overview of included countries and years along with some descriptive statistics on inequality and the sample sizes.
In the regressions at the country level, we use information from 29 countries. Given that countries appear in more than one wave, we have in total 126 country-years (113 for the analyses with the Gini index). For 11 countries, we have information for all 6 years of the survey, while for the remaining we have on average 3.3 years. For the regressions with individual data, we use information of 129'175 individuals from 30 countries (104 country-year combinations).
We are now going to explain how we use these data to estimate the effect of inequality of life satisfaction.
Methodology
Prior to the actual analysis of the link between inequality and subjective well-being, we apply two estimation procedures to get measures of economic well-being and inequality of opportunity. We first explain these two methods and we then move to the description of the regression analysis used at both the country and the individual level.
Estimating economic well-being
Income is generally used as a measure for economic well-being at the individual level. However, economic well-being can be seen as a more general and multidimensional concept. For instance, the quality of the job and the level of education might well be considered to be part of economic wellbeing. For this reason, we use a multivariate approach to better measure economic well-being. Instead of relying on a single indicator, we use several indicators and estimate an underlying latent factor. This latent factor aims at measuring the multidimensional economic well-being concepts. We estimate this factor through a factor analysis:
where Y is a vector of outcome variables such as the income, the occupation or education, f is the estimated latent factor and is a vector of factor loadings (estimated parameters). Without loss of generality and to simplify the interpretation, we normalize the estimated factor to zero mean and unit variance. Besides the conceptual reasoning, we also opt for this approach for more practical reasons. As mentioned earlier, the ESS data provide key variables such as income or education only in ordinal and non-cardinal scales. The factor analysis approach allows us to extract from multiple ordinal variables a continuous underlying factor. This continuous factor then simplifies many aspects of the analysis as we can use all methods that are originally designed for continuous variables. We estimate this factor analysis for each year individually, because some variables change the definition of the categories from one wave to the next. Consequently, we cannot compare the evolution of this estimated factor over time, which is, however, not a limiting factor for our study.
We use this estimated factor in three ways. First, in order to control for the effect of the individual economic well-being on subjective well-being, we include it as an explanatory variable in the regressions based on individual observations. We also use this variable in the analysis of reference groups as a main indicator of economic success. Finally, we use this outcome variable to estimate the level of inequality of opportunity in each year and country. We are now going to explain this second pre-estimation in more detail.
From income inequality to the estimation of inequality of opportunity
In section 2.2 we presented the concepts behind the inequality of opportunity approach. We are now looking at its empirical implementation. Over the last years, the literature proposed various approaches for the measurement of inequality of opportunity among which the regression approach became the most widely used. The regression approach consists in estimating the expected outcome conditional on a set of circumstances by a parametric or nonparametric regression. We can write this very generally using the conditional expectation:
where Y is the outcome of interest and C is a matrix of circumstances. Any heterogeneity in is attributable to inequality of opportunity (Ferreira and Gignoux, 2011) . Hence, we can apply any common inequality measure to to get a measure of inequality of opportunity.
By dividing this expression by the same inequality measure applied to the unconditional outcome, we obtain a relative measure of inequality of opportunity.
We follow Ferreira and Gignoux (2014) by using the variance as inequality measure and Wendelspiess Chávez Juárez (2015) by using the previously estimated indicator of multidimensional economic well-being. Our estimation of inequality of opportunity is therefore given by
where (. ) refers to the variance and is the latent factor estimated in equation (1). IOP is therefore a measure of relative inequality of opportunity. This is the proportion of total inequality in the latent factor that is due to circumstances. In appendix D we provide a detailed discussion on the variables included as circumstances and present some descriptive statistics.
Estimating group comparisons
Relative income is not precisely a measure of national or regional income inequality, but it helps us to understand whether people compare their economic conditions to those of peers and subsequently whether they feel more or less satisfied. This type of inequality is therefore not representative in a broader sense, but only relevant within a specific group. The construction of reference groups is somehow tailor made as groups must be large enough to run reliable analyses and at the same time they must comply with the not-so-vast literature on income comparison. Our analysis relies on groups created through age categories and educational levels. We excluded occupations because we used these indications directly in an alternative measure of economic well-being based on only two factors: income and degrees of professional responsibility. Age groups gather people with similar levels of experience, whereas education creates expectancies for future incomes. Other variables, such as gender or nationality, are not considered for the creation of these groups because people do not necessarily compare only with individuals of the same sex or nationality. Controlling for all socially accepted differences (e.g. experience, education, profession), inequalities in people's ranking inside a certain group should therefore be seen as potentially dissatisfying. Differences in the outcome might still be due also to effort, luck or labor market opportunities. Among the 25 groups generated according to five age groups and five educational levels 4 , we first keep all of them and then only the groups that have at least 100 observations, an appropriate size for a sound statistical analysis. We then compute the difference between the individuals' outcome and the reference value:
where refers to the outcome of individual i in group g and ̅ is the average outcome of all members in group g. Finally, we construct a dummy variable coded to one if this difference is negative and at least 1, meaning that the economic well-being of the person is at least one standard deviation lower than the average economic well-being of the group. We decide not to start when the difference is too close to zero because people around the mean may behave as "average" people and not see their disadvantage compared to their reference group.
Regressions
The main estimation of the study is the regression linking subjective well-being to inequality. We first follow the literature (Berg & Veenhoven, 2010; Wilkinson & Pickett, 2011) and estimate this link at the country level. In a second step, we then move to regressions where the unit of observation is the individual.
Country level estimation
The country level regression is very simple as we use standard panel data models. Our model can be written as:
where represents the average subjective well-being in country c in year t. is the inequality measure of country c in time t and X is a matrix of control variables. and are country and time fixed effects respectively. The parameter of interest for us is as we aim at measuring the impact of inequality on subjective well-being. We include country fixed effects in order to capture country specificities that can explain both inequality and the average level of subjective well-being. This also allows us to capture potential cultural differences in the way people respond to the subjective wellbeing question. The time fixed effects capture common shocks through time, for instances the economic crisis, which can directly affect both the level of inequality and the subjective well-being. The two fixed effects allow us to considerably reduce the risk of endogeneity. A remaining endogeneity that could bias the estimation of are time-varying omitted variables. We aim at reducing this risk by controlling for a series of factors such as the GDP per capita and the unemployment rate. These variables are included in the matrix X. In the result section we gradually include the control variables and the fixed effects to show how they affect the parameter of interest. Despite the measures taken to reduce the risk of endogeneity and therefore biased estimates, we still have a concern. Imagine that life satisfaction is only linked to the actual economic outcome of an individual. Let us now imagine an increase in inequality while keeping the average income constant. In such a situation there are winners and losers in terms of the economic outcome. If the winners win less in terms of life satisfaction than the losers lose, we end up having a lower level of average life satisfaction, even though people do not directly care about inequality. However, the specification above would produce a negative effect of inequality. We see two reasons why this might happen. First, given that the average life satisfaction is already at very high level (mode at 8) we might have a ceiling effect for many people. Second, following the ideas of the prospect theory (Kahneman & Tversky, 1979; Kahneman & Thaler, 2006) , we could argue that the loss in terms of utility (e.g. life satisfaction) following a loss of income is higher than the utility gain of the corresponding income gain. To address this issue, we perform micro-level analyses, where we are able to control for the actual economic situation of each individual. We are now going to explain this micro-level approach.
Individual level estimation
The econometric approach for the individual data is a straightforward extension of the country level model. The unit of analysis is now the individual, for which we have more detailed control variables. The model can therefore be written as:
where is now the reported subjective well-being of individual i living in country c in year t. The country level regressors remain the same but we now add the matrix Z of individual control variables. These control variables include for instance gender, the household size, age, working hours and measure of economic well-being we have previously estimated. The inclusion of this economic wellbeing indicator addresses the concerns raised in the previous section, as we now control for the actual outcome of the individual. Hence, all effects going through the actual outcome are now accounted for and the parameter of interest should no lo longer be biased. As in the macro regressions, we include country and year fixed effects to account for country and time specific factors. Despite the appealing possibility of including more detailed information on individuals, this type of regression comes with two challenges. First, the dependent variable is ordinal and there is a discussion in the literature whether we can treat the responses as being cardinal or not. We follow Ferrer-i-Carbonell and Frijters (2004) who find that the results do not change much whether we treat SWB as ordinal or cardinal. Hence, we use OLS rather than ordered logit for simplicity and comparability with the macro-level results. The second caveat concerns the data structure, which is not a panel data, but rather a repeated cross section. Consequently, we are not able to include individual fixed effects as it is generally suggested. However, as our main goal is to estimate which is a parameter related to a country level variable, we feel that the missing individual fixed effects are not very problematic. The reason is that we average out individual differences in the response pattern and country fixed effects should account for cultural differences.
Results
In this section, we present the results of our analysis in two steps. First, we provide some descriptive evidence of the link between inequality and subjective well-being. For this descriptive part, we use both satisfaction with life in general and happiness. In the following discussion of our econometric analysis, we then focus essentially on satisfaction with life rather than on happiness. Figure 1 displays the non-parametric regression 5 of the subjective well-being indicators as function of the Gini index (left) and of our measure of inequality of opportunity (right). We can see that both happiness and life satisfaction decrease almost linearly with income inequality. For relatively low levels, inequality of opportunity also shows a negative relationship with subjective well-being, but the effect is not linear. For low and high levels of inequality, we have a stronger effect, while in the middle range the relationship is rather flat. Of course, the two graphs are descriptive and show only correlations, not a causal relationship. One reason why we could find such correlations is that we have different types of countries, which have different levels of both SWB and inequality. In we therefore split the sample into groups of countries according to geographical regions 6 . We can clearly see that within a group of countries the relationship is not necessarily negative. For instance, taking only Northern Europe, we have high levels of SWB and low levels of inequality. All other groups have lower levels of subjective well-being and tend to have also higher levels of inequality, particularly when considering inequality of opportunity. Hence, the clear relationship we found when looking at all countries might be partially due to these country differences and not necessarily to a causal relationship. Nevertheless, we still find some clearly negative slopes within country groups, especially for Southern and Eastern Europe in income inequality. For inequality of opportunity, we find a strong negative slope for high levels of inequality of opportunity in Eastern Europe. It is interesting to notice that there is a plateau in the relationship between SWB and IOP up to more or less the value of 0.3, and that there is a strong negative slope afterwards, meaning that life satisfaction decreases when inequality of opportunity is large.
Descriptive evidence
From these graphs, we might want to take two messages. First, the correlation observed at the full sample is likely due to different groups of countries and therefore serious doubts about the causality might arise. Second, we find substantial differences across groups of countries in terms of the relationship between SWB and the type of inequality.
Regressions
We are now moving to the discussion of the regressions, where we run several regressions testing the relationship between life satisfaction, income inequality, inequality of opportunity and relative income. In this section, we aim at solving the potential problems of endogeneity using fixed effects and potential confounders as control variables. Because of the visual differences observed across country groups, we will also provide regression analyses by groups of countries.
Regression outputs -Macro
The first set of macro regressions results are displayed in Table 2 . Models (1) to (3) include income inequality (Gini index) as explanatory factor of life satisfaction and in Model (4) to (6) we use our constructed inequality of opportunity measure. For each inequality measure we gradually include more control variables. In the first model of each measure (Models 1 and 4) we only include the inequality measure itself. This very basic regression corresponds to the graphs presented above. There we find large and highly significant negative effects of income inequality on life satisfaction. Increasing the Gini index by 0.1 corresponds to a loss of slightly more than 1 point in life satisfaction. The effect of inequality of opportunity is lower, as an increase in 0.1 only reduces SWB by about 0.6 points. Both coefficients become smaller and are more or less halved when including a series of macro control variables such as the GDP per capita and the unemployment rate. Finally, once we include the year and country fixed effects to reduce the risk of endogeneity due to country and time specific confounders, we find even smaller effects. The coefficient for the Gini index remains significant at the 5% level, while the one for inequality of opportunity becomes insignificant. These results largely confirm the visual analysis and provide further evidence that most of the negative relationship can be due to confounding factors.
The insignificant effect for inequality of opportunity might also be due to a misspecification, because the graphical approach above suggested that the relationship might not be linear. We therefore use an alternative specification to the linear regression above. A first way to include nonlinearities is to use a quadratic term. As the quadratic specification still imposes a rather restrictive parametric relationship, we also opt for a non-parametric specification using linear splines. Table 3 displays the nonparametric and model (2) the quadratic specification along with the usual control variables and the fixed effects. We use three linear splines with knots at 0.25 and 0.35. The coefficients of the splines can be interpreted as linear effects but are limited to a given range of the explanatory variable. We can see that up to the level of 0.25, the effect of IOP is positive but insignificant and from 0.25 to 0.35 negative and insignificant. For larger values of IOP (above 0.35) we find a strongly negative and highly significant effect. This result confirms the graphical approach where we found an increasing sensitivity of SWB for very large values of the IOP measure. The quadratic specification yields similar results with a maximum at 0.226 and strongly negative marginal effects for the highest levels of IOP. The last two models in Table 3 include both the Gini index and the IOP measure. In model (3) we include them both linearly. Both coefficients are negative, but not significant. 7 In model (4) we also include the interaction between the Gini index and the IOP measure. The linear coefficients become positive and for IOP even significant. The interaction term is strongly negative and significant. These results suggest that a combination of high levels of income inequality and high levels of inequality of opportunity have a very strong negative effect on life satisfaction. In fact, for virtually all levels of the Gini index and the IOP measure the marginal effects of both indicators are negative.
Model (1) in

Regression outputs-Micro
We now turn to the individual level and we check whether the relationships between life satisfaction, income inequality and inequality of opportunity hold. We directly start including year and country fixed-effects as macro-economic and cultural differences might influence the results. All the controls used in our macro regressions (GDP, unemployment rate, growth), plus individual controls of socio-demographic characteristics are included in the regressions. For the sake of readability, we omit most of the control variables in this table. Notes: Eco well-being refers to the estimated factor describing economic well-being defined in equation (1) in section 4.1. The alternative eco well-being is computed without education and Below average of reference group is a binary indicator for individuals having an outcome of at least half a standard deviation below the average level of their reference group. Significance levels: * = 10%, **=5% and *** = 1%. Robust t-statistics in parentheses.
The first two models in Table 4 correspond to Models (3) and (6) in Table 2 and display respectively the linear effect of income inequality and inequality of opportunity on life satisfaction. The newly included indicator of the actual economic well-being of the individual is positive and highly significant. The coefficient for income inequality is somewhat smaller than in the macro regressions, while the coefficient of inequality of opportunity is again negative and significant. Hence, even when controlling for the individual outcome, we find a significant negative effect of inequality. This result suggests that the fear of capturing some asymmetric responses to changes in the economic well-being rather than causal effects of inequality on life satisfaction might not be justified. In Model (3) we include both measures of inequality and see that their respective coefficients change only marginally. Both types of inequality reduce life satisfaction. This result is independent of the inclusion of the individual outcome, as the results in Model (4) are very similar. In Table 5 we present Model (3) for different levels of the economic outcome, but first we focus on different functional forms.
In Model (5) we replace the linear effect of inequality of opportunity by the quadratic specification and find a strongly negative effect for large levels of inequality of opportunity 8 .
In the last two models we use an alternative definition of the actual economic well-being. We excluded education from the outcome vector and used it to define reference groups. Both Model (6) and (6') include the same explanatory variables, but the latter includes only comparison groups with a minimal size of 100. In both models, we see that the fact of being more than a standard deviation below the average economic well-being of the reference group makes people worse off, even when controlling for their individual economic well-being. The effect is stronger for the restricted sample, which can simply be due to a better measurement of the group average. In the full sample some groups are very small and consequently the estimation of the group average might rely on a few outliers. In summary, the results presented in Table 4 show the negative effect of income inequality and inequality of opportunity on life satisfaction is robust to the inclusion of the actual economic wellbeing of the individual. Moreover, given the non-linear relationship between life satisfaction and inequality of opportunity, this measure should always be used in a quadratic form in order to account for strong aversion to inequality when inequality of opportunity goes past a certain threshold. Furthermore, the indicator for people having an outcome below their reference groups is also highly significant; suggesting that all the three forms of inequality studied in this paper affect life satisfaction.
Let us come back to model (3) and test whether inequality matters in a different way according to people's economic well-being. In order to do so, we split the regression into four regressions that correspond to quartiles of economic well-being. Notes: Eco well-being refers to the estimated factor describing economic well-being defined in equation (1) in section 4.1. Significance levels: * = 10%, **=5% and *** = 1%. Robust t-statistics in parentheses.
As shown in Table 5 , income inequality seems to affect also the life satisfaction of people with high levels of economic well-being. As expected, inequality is more determinant for people in the bottom half of the distribution. We find life satisfaction of people in the first two quartiles to depend also on inequality of opportunity. We are now addressing out last main research question on the existence of regional differences.
Regression outputs-Micro by European regions
To see whether the impact of inequality in its different forms is homogeneous across countries, we split our sample in four geographical groups 9 . We then estimate Model (6) from Table 4 for each of these regions separately. 10 Table 6 displays the results of this regional analysis. Let us first focus on income inequality measured by the Gini index. The relationship in Western and in Northern Europe is negative but not significant. Turning to the remaining two geographical groups, we find strongly negative and highly significant coefficients in both Southern and Eastern Europe. In these country groups, income inequality strongly affects life satisfaction. Notes: Eco well-being refers to the estimated factor describing economic well-being defined in equation (1) in section 4.1. Significance levels: * = 10%, **=5% and *** = 1%. Robust tstatistics in parentheses.
We find differences across geographical groups also in terms of inequality of opportunity. Contrarily to what we have thought looking at Figure 2 , inequality of opportunity matters in most countries, but not in Eastern Europe. 11 In this last group, the Gini is the main responsible for the negative relationship between inequality and life satisfaction. We can also see that the effect of the individual outcome is positive and significant in all regions. However, the magnitude of the effect is approximately three times higher in Eastern Europe compared to Northern Europe. Finally, being below the average of a reference group of similarly aged and educated affects life satisfaction negatively and particularly in Southern Europe. 12 In general, we notice that the explanatory power of our regression changes substantially from one region to the other. This suggests that the way peoples' life satisfaction depends on inequality might differ substantially according across regions.
Among the control variables not presented in Table 6 , 13 it is worth saying that probably due to the Great Recession, unemployment rate and the year 2008 had a negative impact on life satisfaction in Western Europe. Moreover, between 2002 and 2012, women were more satisfied than men in Northern countries, whereas the contrary is true in Southern Europe. This evidence is likely linked with differences in gender policies among these welfare regimes. In addition to this, people living alone are less satisfied in all regions, while no large differences for the remaining categories of family size are found. Interestingly, Western Europe suffers from reduced satisfaction if people work more than part-time and extreme overwork (more than 60 hours) negatively affects Eastern and Southern Europeans. Contrarily to this, in Nordic countries, people are more satisfied if they work full-(up to 50 hours per week) rather than part-time. Higher employment rates are also preferred in Southern Europe (up to 40 hours per week) where part-time and short-term contracts became more and more diffused after the crisis. As a common trend, people living in rural areas all over Europe report higher 11 IOP squared for Eastern Europe is negative and significant at the 10% level when groups with more than 100 individuals are selected. 12 The effect is negative (-0.163) and significant also for Eastern Europe when groups with more than 100 individuals are selected. 13 We present the full regression in Table 9 in the appendix. levels of life satisfaction. However, contrarily to macro variables, whose effects are controlled by country and year fixed effects, these figures on individual characteristics must be considered with a note of caution, as we do not control for individual fixed effects. Consequently, we should see them as associations rather than causal effects.
Conclusion
In this study, we use rich multi-year and multi-country data from the European Social Survey to explore several questions related to the link between inequality and life satisfaction. We mainly focus on three questions and use different econometric models aiming at providing some evidence to answer them. First, we asked which type of inequality affect people's life satisfaction. We find significant effects of different definitions, even when controlling for all at the same time. Overall, the effects are stronger in micro regressions based on individuals than in macro regressions based on countries. In this respect, we find a negative effect for both income inequality and relative inequality of opportunity. Moreover, income inequality seems to decrease life satisfaction of the entire population, whereas inequality of opportunity has an impact mainly on people with low economic well-being. These effects are particularly important when both income inequality and inequality of opportunity are high. The quadratic relational form of inequality of opportunity and life satisfaction is able to show this more clearly. Moreover, we find evidence that people with an outcome below the average outcome of their reference group are less satisfied, even after controlling for their actual outcome level. Hence, our study suggests that limiting ourselves to the analysis of income inequality might not be sufficient, as other types of inequality also seem to influence significantly life satisfaction. From a policy perspective, this means that in most developed countries, unrestricted access to high education and particularly good opportunities on the labor market are more important factors for a high life satisfaction than an extreme level of taxation that could reduce income inequalities.
Second, we investigate whether the effect of inequality of life satisfaction is different for different regions. For this purpose we run our regressions for four geographical regions in Europe and find indeed strong differences. Income inequality has largely negative and significant effects in Southern and Eastern Europe, while we do not find significant coefficients for Western and Northern Europe. For inequality of opportunity we find rather similar results as all regions have first a slightly positive and then a negative marginal effect of high levels of inequality of opportunity. Inequality of opportunity does however not matter in Easter Europe and this suggests that inequality of opportunity might start to become important for people's life satisfaction only after a certain level of development is achieved. This is supported by the fact that a high economic well-being seems to be particularly important in this group compared to other European groups. In emerging economies, income inequality is thus the only type of inequality that significantly reduces people's life satisfaction. Overall, subjective well-being of people living in Southern Europe seems to be the most touched by all the three forms of inequality considered in this study. Third, we addressed a concern that the estimated effect might be spurious due to a non-symmetric effect of the economic situation on life satisfaction at the individual level. We include individual level regressions and control for the actual outcome of individuals. Even when controlling for this, we still find highly significant effects of inequality. Combined with country and year fixed effects and other control variables, we have reasons to believe that the estimated effects actually describe causal effects. Of course, our study is only a small piece in the broad empirical literature on this topic. We think that future research efforts could further improve the understanding of how inequality affects life satisfaction. Unfortunately, due to data limitations, we were not able to address two important issues within this study and we advocate tackling them for future research. In particular, we suggest focusing not only on income, but also on wealth and seeing whether more locally defined official statistics on inequality might explain subjective well-being better. 
A List of countries by geographical region
C Descriptive statistics
We now present descriptive statistics of some core variables. Figure 3 displays the distribution of the two subjective well-being measures. The left hand side distribution refers to life satisfaction in general and the right hand side to happiness. We can observe a well-known pattern in the literature. The distribution is bimodal with a main mode at 8 and another at 5. The two distributions look very much alike and we have a correlation between the two measures of SWB of 0.73. 
D Estimation of inequality of opportunity
In the main body of the study we introduced the methodology to estimate inequality of opportunity. In this appendix we now explain how we practically implemented the estimation and what kind of circumstance and outcome variables we were considering. Finally, we provide some descriptive statistics of the estimates. We follow Wendelspiess Chávez Juárez (2014) by estimating first the latent factor of economic wellbeing and then applying the method proposed by Ferreira and Gignoux (2014) to estimate inequality of opportunity.
D.1 The estimation latent economic well-being
We use three indicator variables for economic well-being that are supposed to provide different pieces of information. The first indicator is the income which is reported in 10 or 12 income groups depending on the year. The second indicator is education for which we have the ISCED codes to make education comparable across countries. Finally, we use the 1-digit ISCO code for occupation to capture the position in the job. All of these variables are ordinal but not necessarily cardinal. We estimated the factor analysis using both tetrachoric factor analysis which accounts for the ordinality of the data and simple factor analysis which considers the variable to be cardinal. The estimated factor had correlations very close to unity, thus we finally chose the simple factor analysis. We finally chose this conceptually less appropriate measure for computational reasons. However, the results do not depend on this choice.
D.1.1 Estimating IOP
Once we estimated latent economic well-being we used it as dependent variable in an OLS regression on circumstances. The circumstances are presented in the following Member of a minority in the country Binary
All of the circumstance variables are beyond the responsibility and control of the individual. This is a crucial condition for circumstances. For this reason, we do not include a rural/urban dummy, as one can argue that the place of living of an adult is partly driven by the effort. We dichotomize all categorical variables in order to allow for the highest flexibility. Figure 5 displays the histogram of the inequality of opportunity measure. The lowest value is observed for Iceland in 2012 and the highest value of 0.419 for Bulgaria in 2012. This last value is very high and suggests that almost half of total inequality in the estimated economic well-being can be explained the circumstances presented in the previous table. Finally, the scatter plot in Figure 6 highlight the fact that our inequality of opportunity measure is different from income inequality measured by the Gini index. We can see a slight positive association, but we clearly see that the link is not very strong, at least not when looking at all countries. Hence, we actually use two different definitions of inequality and not simply two measures of the same concept.
E Regression with all the controls
In Table 9 micro regressions on income disparities and inequality of opportunity, by regions with all the control variables displayed 
